
Source URL: https://www.cirm.ca.gov/about-cirm/publications/recombinase-driver-rat-lines-tools-techniques-and-optogenetic-

application

California Institute for Regenerative Medicine

Recombinase-driver rat lines: tools, techniques, and optogenetic application to dopamine-mediated reinforcement.

Journal: Neuron

Publication Year: 2011

Authors: Ilana B Witten, Elizabeth E Steinberg, Soo Yeun Lee, Thomas J Davidson, Kelly A

Zalocusky, Matthew Brodsky, Ofer Yizhar, Saemi L Cho, Shiaoching Gong, Charu

Ramakrishnan, Garret D Stuber, Kay M Tye, Patricia H Janak, Karl Deisseroth

PubMed link: 22153370

Funding Grants: Bioengineering technology for fast optical control of differentiation and function in stem cells and

stem cell progeny

Public Summary: 

Scientific Abstract: 

Currently there is no general approach for achieving specific optogenetic control of genetically defined cell types in rats, which provide

a powerful experimental system for numerous established neurophysiological and behavioral paradigms. To overcome this challenge

we have generated genetically restricted recombinase-driver rat lines suitable for driving gene expression in specific cell types,

expressing Cre recombinase under the control of large genomic regulatory regions (200-300 kb). Multiple tyrosine hydroxylase (Th)::Cre

and choline acetyltransferase (Chat)::Cre lines were produced that exhibited specific opsin expression in targeted cell types. We

additionally developed methods for utilizing optogenetic tools in freely moving rats and leveraged these technologies to clarify the

causal relationship between dopamine (DA) neuron firing and positive reinforcement, observing that optical stimulation of DA neurons in

the ventral tegmental area (VTA) of Th::Cre rats is sufficient to support vigorous intracranial self-stimulation (ICSS). These studies

complement existing targeting approaches by extending the generalizability of optogenetics to traditionally non-genetically-tractable

but vital animal models.
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